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Tjm ideation relates to the provision of poIyuESsturaed fany acids p?UFAs} ia 
;hsdi to L >xs ns and arunyds Mcr. ^p. Mwlv relate to rlie pju-idor o r 
ppfii'Wtisatuiated fatty acids c£*ae ~-x and the a-3 families, „ai in part'cuLr die n4 fenjr 
add arachiduuic add (ARA) snd the &-3' iktfy acid doccsahexaenoic acid (DHA), and 
ratios taereof ia balanced amounts. 
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A number oiPUFA-containingcomposmons are currently marketed 
EFAHATAL™ are capsules, two cspstdes to fee tsken per day to give a daily intake of 
DHA (t25mg} t ARA (S.omg) and GLA («teg). Tae capsules contain an oil chat is 
prhsgmJy based on fish oil The Applicant lias kimd dust this decreases £b dmw ARA 
kvsls. because the DHA content relative to the ARA. content in the capsules is too h%h. 
Fhus lis y d ct is i i^a j, ABA ! - : ng ' her a VJ.-\ acreas ng rorspt ioo 
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dtsvm the feet that it contains ARA. A comparison between this product and those of 
the irivensGn is provided later. 

is also capsules-containing primarily fish and evening primrose 
oifej ".of which two are to be taken per. day to give a. daily intake of EPA (34aig) 5 BHA 
{22mg) and GLA (GSmg). 

' EF ALIX™ is an oil blend, where a teaspoon (5ml) a intended to be taken twice .a 
day, each teaspoon giving DHA (lOSmg), GLA j[2img),. ARA (Smg) and thyme. oil (Smg}. 

Summary of the Invention 

A Erst aspect of the present invention relates so an edible formulation comprising 
A&A in an amount adapted to deliver a dosage (of ABA) of from ISOmg to lg per day. 

Preferably the formulation is adapted to deliver from 200 to 900mg per day ASA, 
such as from 200 to 700mg per day, optimally from 250 to 400 or 50Gmg per day 

. Edible formulations indade.dieptry s u ppleme n ts and (^mcewk^-hem^^ 
and preparations, such as tablets, pills and capsules. They additionally include {solid or 
liquid) foodstuffs for e sample iniy prod sets (margarine butter, rnilk, j oghurt), bread, 
cakss^drinks such as beverages (tea, coffee, «o6Q9, chocolate drinks), fruit juices, soft (e.g. 
fizzy) drinks} confectionery; oily foods £reck% salad dressing, mayonnaise), soups, 
sauces, carbbbydrate-ridi.ifoods^ice, noodles, pasta| t ish-containing foods, baby foods 
(such&s infant formula, either as a hqaid or powder), petfood, wad ready prepared or 
n^owavfiiabk.foQds. 

T-iis ABA can be from any suitable, source. It may be from a natural (e.g, : yiegefc&Is. 
or marine) source, or it may be from a micrpbial source or from a microorganism, such 
as fungus, bacterium or a yeast. 

Suitable fungi are of the order Mucorales, for e^mplej^brtKre/i^, Pyth'mm or 
Enmmopbihom, The preferred source of ARA is from Mortierslk alpina or fythium 
imtdiosim. Suitable commercially available ARA oils include those from DSM/Gist- 
brocades, Waterifigseweg, P.O. Bos 1, 2600 MA, DeKt, The Netherlands under the trade, 
mark OPTIMAR™ and from Martek Corporation. 64SO Dobbin Road, Columbia, MB 
21045, OSA,. under the trade mark ARASCO™, 

la addition to the ARA, one or more .-additional PUFAs maybe provided. This 
may be another n-6 PUFA in addition to ARA (such as a CIS, C-20 Of C22 fatty acid) or 
k my be a n-3 fetty acid (for example, a CIS, C20 or C22 fatty acid) and in pardcukr 
EPA and/or DHA, Each PUFA that may be used in the invention may be is the form 
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of a free fatty acid, fatty acid ester (e.g. methyl or ethyl ester) as a phospholipid or as s 
Triglyceride, 

Ifiche formulation comprises an e-3 toy acid, it is preferred that this is EPA or 
DHA. Kit is DHA, then the formulation is preferably adapted to deliver the same 
das£ge as specified for ARA f such as from 400 so.SQOmg per day DHA. Alternatively, or 
is addition, if the formulation comprises EPA, then it is preferably adapted to deliver a 
dosage: of from 150mg to Ig per day EPA, such as from 250 to 500mg of EPA per day. 

If the formulation is to be takes (eaten, or ingested) once s day then it can contain 
from 150mg to Ig of ARA. If twice a day then the formulation can have 75mg to 0.5* of 
ASA, for three time a day a contest of 50mg to 33% ARA, and so on, pro rata, for 
"-or. frequent ; train strations The saa e s kuistions 1 c ipplicable for other 
?UFA tL it n.&v I ^ pi esent, s'u h PH ; i. ■ : 

It the formulation comprises mors than oae PUPA then the amount of cadi PUPA 
can ba^cpressed relatively, as a. ratio, For ex&mpjb, if an n-3 PUPA- is addMonaMy 
pjfpvidedi then the ratio ©fARAm-3 PUFA |such as DHA or EPA):can be from 1:5 to 
5:1. preferably from'. 2:1 to 1:3, Optimally from 1: 1 to 1:2, Tfae relative amounts of the 
PUFAs can he-balanced so that PUFA levels we supplemented, increased (or at least not 
decreased significantly) bearing m mind the condition of the individual. 

Preferably the PUFA is present in an. oiL This may be a pure oil, a processed (e.g. 
che'micafty and/ or enzyniatically treated} or concentrated oil. This oil may comprise 
from 10 to 100% of the PUFA, but the consent roay be from 20 tp 45%, optimally from 
3Q to 45% of the desired PUFA, for example ARA, if a microbial oil Of coarse, this oil 
may contain one or more PUFAs within these percentage concentrations. The oil may- 
be a single oil derived from a single cell or a microbial source, or it may be a blend or 
mixture of two or more oik from these or other {e.g. vegetable or marine) sources. The 
oil may contain one or more antioxidants (e,g. tocopherol, vitamin B, palmitate) lor 
example at a concentration o£ from. 50 to SOOppm, such as 100 to 70Dppm. Suitable 
processes .for preparing PUFAs are described in International patent application, numbers 
fCT/EPW/0144* (WO-A-97/36996), PCT/BP97/0I448 (WO-A-97/37032), and 
PCT/US92/QQ517 (WO-A-92/13086). 

A second aspect of the invention relates to a fpharmaceutica!) composition 
comprising ARA and DHA at a ratio of ARABHA of from 1:1 to 1:2. This ratio of 
PUFAs has been found to provide a good balance, and can increase in vivo. DHA levels 
without ARA levels being suppressed due to a too high DHA content. The DHA can be 
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feoffi a natural {e.g, marine) source or bm a microbe source (e.g. from an. algae), 

A third aspect relates to an edible forrataVuo-a (eg. a foodstuff) comprising from O.t 

to 3 or 5% ABA. Preferably, the amonntis from 0.5 to 1,5 or 2%, optimally from 03 to 

0.8%. Suitable foodstuffs have already been discussed in relation to the first aspect. 
5 Preferred methods of preparing infant formak are disclosed in International application 

numbers PCT/EP97/01447 fWOA-97/3548^ and PCT/EP97/01449 (WO-A-97/354S8). 
Suitable formulations can include oils, for example to be taken orally, Tbc oil mzj 

be taken as such, or it may be encapsulated, for example in a shell, and may thus be in 

tat form of capsules The shell or < psule maycorsp « et-Vtia And c glycerol Fas 
10 forrnsilailon mar contain other ingredients, for example 9ayourings (e.g. lemon or lime 

flavour). 
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The Applicant has found that certain diseases, or conditions, in particular neuronal 
diseases, are associated with low levels of in- vivo PUFAs, in particular low levels of ARA 
in the blood. It is therefore thought that the administration of ARA, or a balance of the 
PUFAs, will be able to assist in the prophylaxis, prevention, amelioration or treatment 
of these diseases or conditions, The diseases m question include: neuronal disease, such 
as schizophrenia, 



PsrkisK r ^* disease, osr; op rcsis \hck ;imtr- - discs e pkenj'Ik*tOQ\iria 



Example* 3 to 3 : Preparation of a coffipositkm containing balanced propOtdom of 
FIfFAs, 

This example describes the bi ending of a-6 and n-3 oils so that they can be included 
m a single capsule. 

The composition -was prepared by combining one n-6 PUFA-rich oil with, three 
different n-3 PUFA-rich oils. The n-6 PUFA-rich oil was derived from die fermefcratloa 
r fu - ; 'p r \ " H r 

c „ c U three different ourccswere: „ 
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k El (above 45%) iow-DHA (at t- SO - L J. * Prone Nor uneei - 

trade name EPAX™ , product no. EPAKlMQtG}, a high-DHA (above 50%) !ow-EPA 
r S i s I (also fr o index tn - — 'na e, product 

EPAx205GTG), and an oil derived from fermentation of the unicellular alga 
5 CrypthecGdmmtn cobnii which coatains 40% DHA w n»jor feny acid but is virtually 

devoid of EPA (from Martek Corporation, Columbia, United States of America under 

the trade same DHASCO™). 

Tbe oils were nu* ed j r pr - oanti give the desired amounts and 

proportions'. of.n-3 aad.n-6 PUFAs. Here the ARArDHA ratio for the three bleeds 
10 Exsmples 1 -3; was 1:1. During: this procedure, the oackdbn^easidve oils were 

protected from environmental T ee litroge 

Subsequently, the oils were used to prep re soft-gel ge r a " 1 * ' ca 

had 40Qmg ARA and 400mg DHA- 
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CLAIMS 

1. An edible formularfcn comprising aracoidon-ic acid {ARA) ia as amount 
adapted m deliver a dosage of from lSQmgto ig/day ARA. 

2. A formulation according to ckiai 1 wbicb is adapted to deliver Irani 2S& to 
sOOmg/cayAKA. 

3. A formulation according to ckkn 1 to 2 which is additionally adapted to 
deliver dooosahexaenoic acid (DHA). 

4. A formulation a c rdingtos y t li g claim r*hich b adapti o i- 11 -- 
a dosagf o: from 400 to 600 nig/cay DrIA. 

5. A formulation according to any preceding claim wherein the ratio of 
ARAtDHA is from 1:5 to. 5:1, such as from 1:1 to 1:2. 

6. An edible formulation comprising from 150 to 708 mg ARA iwfcicli is 
intended to be ingested once per day. 

7. An edible forraubtt , n comprising f. c in 75 to 350 rag ARA which is 
adapted to be ingested twice per day. 

8. Aii edible formulation according to any preceding claim which is a food or 
nutritional supplement. 

9. An edible formulation according to any preceding d&ini *hkh Is a 
pharmaceutical composition. 

10. A. pharmaceutic < iposii l Dstprin g ARA and DHA at a ratio of 
ARA;£>HA at from 1:1 to 1:2, 

11. A foodstuff comprising from 0. 1 to 5% A RA. 
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13. The use according to claim 11 wherein the ARA is ingested at from 150 to 
70S, such as from 250 to 500 s nig/ day. 

14, The use of ARA as a dietary or nutritional supplement for a human -who is 
10 ever 50 years old, preferably over 65 years old, 



16. The use of ARA for the mmskame of a msdkaraent for assisting in the 
prophylaxis, prevention, amelioration or trestsnsnt of a disease or condition associated 
with an abnormal or low level of an n-3 or s4 PUFA In the blood. 

17. • The use according to claim 16 wherein the disease or condition is a 
^."irjsdl d»s&"«f. such as jcbirapkrvras, '"' 

■ Parkinsons' disease^ * Abheimer's disease 



19. The use of ARA and DHA in an edible formulation at an . ARA:DHA raao 
that- increases the ARA level' in blood, 
25 20. The use according to claim 19 wherein the ratio of ARA:DHA t$ from 1:5 

to 5:1. 

2 1, The use according to chhs 20 whereb the ratio of ARA:DHA is from 1:1 
to 1;2. 



